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Drosophila neurological mutant Shudderer
A possible mutation in the Swd voltage-gated 
sodium channel gene
Ethyl methanesulfonate (EMS)-induced mutation on the X 
chromosome
Dominant neurological phenotypes
--- Sudden leg jerks
--- Defects in climbing ability
--- Anesthesia-induced seizure-like behavior 
--- Abnormal wing posture/indented thorax
Reduction of the phenotypic severity by lithium
Lithium has been used for many years as one of the most efficacious 
therapies for bipolar affective disorder.  However, the molecular 
mechanisms underlying the mood-stabilizing action of lithium still remain 
largely unknown.  To better understand the evolutionarily conserved 
mechanisms underlying lithium’s actions in the nervous system, we have 
studied the mutants in the fruit fly Drosophila melanogaster whose 
neurological phenotypes are significantly improved by providing a diet 
containing lithium.  Here we report the molecular identification and 
characterization of these mutations. The results of our study are 
expected to provide novel insights into the lithium-responsive 
neurological processes.
Genetic analysis of lithium-responsive neurological processes using 
the fruit fly Drosophila melanogaster
Lithium in medicine
• Initially used to treat gout
• Used in the late 1800s as a mood stabilizer (cure-alls)
• Re-discovered in 1949 by Dr. John Cade as Bipolar Disorder (BPD) 
treatment
• Approved by FDA in 1974 for BPD treatment
• Unknown mechanisms of therapeutic action
wild type male     wild type female          Shu male              Shu female
p-element (inserted in/near) total flies parental genotype recombinant genotype rec. rate
EY00887 (Axs) 12881 12780 101 0.78
EY08594 (canA-14F) 6763 6730 33 0.49
EY05861 (CG9902) 6723 6711 12 0.18
paralytic (CG9907) - - - -
EY00852 (rbp2) 8626 8607 19 0.22
EY01983 (CG4239) 4109 4081 28 0.68
EY01463 (eas) 7866 7798 68 0.86
Voltage-gated sodium channel 
• Likely to be allelic to Shudderer
• Where is the mutation site?
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